The paper investigates the process of European integration using Law of One Price (LOP) deviations for a large number of individual goods and services during the recent Crisis. We …nd that the degree of integration of Eurozone economies continued to increase during this period. Importantly, we trace the location of individual goods in the distribution of LOP deviations so as to understand how price advantage or disadvantage has evolved or persisted during the Crisis. We …nd that rigidities rendering prices in some markets higher persisted during the same period. Thus, while well-deserved policy emphasis has been placed by the Eurozone on correcting …scal imbalances and on monetary policy to address the resulting de ‡ationary bias, our work suggests that little has been done in practice to break structural rigidities in goods and services markets during the period under study. Finally, comparing the distributions of LOP deviations for each of the Eurozone economies, we show that to the extent that there was adjustment for some of these economies this did not occur via the same channels for all Eurozone countries, suggesting di¤erent non-tradeables and tradeables adjustment mechanisms being in place in di¤erent countries.
Introduction
Law-of-one-price deviations can indicate the degree of market integration present across any two locations at a point in time. Moreover, the extent to which these persist over time can indicate persistent production characteristics or rigidities that render some locations persistently more expensive than others for particular goods and services.
A large body of papers has focused on measuring the changing degree of integration in the Eurozone using micro prices. Some of these papers focus on speci…c markets e.g. TV set prices (Imbs, et al. 2010) or washing machine prices (Fischer, 2012 ) while others consider product-level prices for a broad range of tradeable goods. The latter paper does not …nd price convergence in the EMU for highly comparable washing machine prices during [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] , while the former paper shows that EMU countries display lower price dispersion but not necessarily because of the single currency. and …nd high convergence speeds relative to Germany for core EZ countries but also for some of the periphery (Greece and Portugal) albeit mainly due to the latter's loss of price competitiveness.
Our results provide lower-frequency and cross-sectional evidence in relation to the above for the periphery as well as other Eurozone countries during the Crisis years. Our paper complements previous work using European disaggregated prices, by focusing on the period between 2005 and 2014 in an attempt to understand the impact of the recent European Crisis on European integration.
Part of our contribution is to investigate price integration in the Eurozone using LOP deviations for a large number of individual consumer goods and services rather than focusing on a speci…c market or narrow set of goods.
In previous work (Glushenkova and Zachariadis, 2016) , we have shown that the distributions of law-of-one-price (LOP) deviations before and after the euro are signi…cantly di¤erent, with density functions characterized by a higher degree of integration as implied by higher peakedness and lower cross-country dispersion after euro adoption. In the current paper, we compare micro prices around 2014 with prices in 2005 in order to understand how the Crisis might have a¤ected the abovedescribed process of European integration. We observe that the distributions of LOP deviations after as compared to before the incidence of the Crisis are not signi…cantly di¤erent for Greece, Table 7 ) for the thirteen early EU entrants over a longer period of time that involved the preparation for and eventual completion of European monetary uni…cation for all but two of these countries.
Importantly, we trace the location of individual goods in the LOP distribution so as to understand how price advantage or disadvantage has evolved or persisted during the recent Crisis. In Glushenkova and Zachariadis (2016), we showed that the location of individual goods'prices in the distribution of LOP deviations persists for decades and that price advantage appears to be more persistent than price disadvantage consistent with a persistent productivity advantage for countries like Germany, the Netherlands and the UK. If the Crisis had an impact on long-standing rigidities across EU countries, then we would have observed a considerable fall in persistence over the past few years for goods that had been consistently more expensive in some of the more problematic economies. We …nd that this is not the case. In particular, persistence 1 for goods that were more expensive is typically high and comparable for 2010-2014 and 2005-2010 in Cyprus, Greece, Ireland, Italy, Portugal, Spain and elsewhere in Europe, suggesting that any pre-existing rigidities remained in place during the Crisis.
To the extent that there was price adjustment in some of these economies this did not occur via the same channels for all of these economies, implying that di¤erent non-tradeables and tradeables adjustment mechanisms were at place in each economy. 2 More speci…cally, both the mean and median non-tradeable product price fell relative to other EZ economies in Cyprus and Greece consistent with signi…cant downward income adjustment there relative to other EZ economies.
However, there was only a small fall in relative prices for non-tradeables in Ireland and no apparent fall in Portugal and Spain, despite large relative drops in income in all three of these countries. A relative fall in the price of non-tradeables was also observed in Austria, Germany, France, Iceland and the UK, and was associated with a relative fall in income during the period for the last three countries. During the same period, both the mean and median tradeable good price fell in Cyprus, Iceland, Ireland, Italy and the UK. Downward price adjustment in locations that were initially more expensive for tradeables like these …ve countries, is a sign of further integration of these economies with the EZ. A small relative fall in tradeables prices was also observed in Portugal and Spain but not for Greece, re ‡ecting the perceived price inelastic nature of product markets in this case.
The next section describes the data, while the following section provides our empirical methodology and results. The …nal section brie ‡y concludes. 1 De…ned as in Glushenkova and Zachariadis (2016) as the percentage of goods which remain on the same side of the distribution (in this case, above zero thus more expensive) for the pair of years being compared in each case. 2 The importance of traded and non-traded inputs has been emphasized, for example, by Parsley and Wei (2007, 2008) , Faber and Stockman (2009), Lee and Shin (2010) , and Lee (2010).
Data
We de…ne LOP deviations as
where p ij is the price of good i in country j at time t, expressed in Euro, and N it is the number of EZ economies where good i is available at time t. We regard LOP comparisons relative to the Table 1 for a representative subset of all goods) not available in 2010. This allows for a much more careful matching across years than was possible in Glushenkova and Zachariadis (2016). The matched goods prices were adjusted to have the same quantity units in di¤erent years, using an appropriate adjustment coe¢ cient. To explain LOP deviations across European countries we use only goods with su¢ cient cross-country variation. This is taken to be at least sixteen observations. Furthermore, to alleviate measurement error, we control for outliers by eliminating observations that are at least ten times bigger or smaller than the cross-country mean price level.
Empirical results
In Table 2 , we report the average q jt for each country j for goods that can be broadly categorized as traded versus non-traded. In the …rst two columns of Table 2 , we present the deviation of nominal income in euro for each country relative to the EZ19 in 2005 and 2014. Nominal income is measured as gross domestic product in current prices divided by midyear population, available from the World Bank WDI database. We de…ne income deviations as gdp jt = ln(gdp jt )
N is the number of (nineteen) EZ economies.
As we can see in Table 2 , both the mean and median non-tradeable product price fell relative to other EZ economies in Cyprus and Greece consistent with signi…cant downward income adjustment for these relative to other EZ economies, as can be seen via a comparison of the …rst and second column of Table 2 . A relative fall in the price of non-tradeables was also observed in Austria, Germany, France, Iceland and the U.K., associated with a relative fall in income during the period for the last three countries. Moreover, as shown in Table 2 , mean and median tradeable goods prices visibly fell in Cyprus, Iceland, Ireland, Italy and the UK.
Comparing the distribution of LOP deviations before and after the Crisis
In Figures In addition to the visual evidence, we consider the Kolmogorov-Smirnov test for the null of equality of the empirical distribution functions and report results in Table 3 tradeables (not shown in Table 3 ).
Next, we present the density functions for each of the 19 EZ economies and the UK in Figures 3 and   4 . These graphs show an estimate of the density of good-by-good deviations from the LOP, q ijt , calculated as in equation (1), for 2005 and 2014 respectively the latest and earliest available dates before and after the incidence of the Crisis. Following that, in Table 4 , we report the KolmogorovSmirnov test for the null of equality of these distribution functions for each country in 2014 and
2005 for the whole sample of goods, for traded, and for non-traded goods. In the last six columns of In Figure 3 , we present the density functions for each of the 19 EZ economies and the UK for traded goods. As we can see there, the density functions for the seven new EZ economies (Cyprus, Estonia, Latvia, Lithuania, Malta, the Slovak Republic and Slovenia) are more highly peaked around zero for 2014 as compared to 2005. Moreover, with the exception of Cyprus, there is a visible shift of the density function to the right for these EZ economies, suggesting tradeable goods became relatively more expensive there during the period consistent with the evidence in Table 2 for mean and median LOP deviations. As shown in Table 4 , for all of these countries we reject the Table 4 we can see that kurtosis fell for tradeables in Austria, France, Greece, Italy, Latvia, Luxembourg and Malta. However, since the density functions for these countries are all visibly more highly peaked Table 4 merely indicate fatter tails in 2005 as compared to 2014 for these countries rather than a lower degree of market integration for tradeable goods.
In Figure 4 , we present the density functions for each of the 19 EZ economies and the UK for nontraded goods. Figure 4 shows that for some countries like Austria, Finland, France, Germany, and Portugal, the density functions are visibly less highly peaked at zero for 2014 as compared to 2005, suggesting a lower degree of integration for non-traded goods after the incidence of the Crisis. 3 As can be seen in Table 2 , non-traded goods in Austria, France, and Germany became overall relatively cheaper during this period, whereas in Finland and Portugal they were little changed. For new EZ countries, density functions are more highly peaked at zero for 2014 as compared to 2005 in all cases except for Cyprus and Slovenia, suggesting a higher degree of integration for nontraded goods. As shown in Table 4 , kurtosis fell for Cyprus, Ireland, Portugal and Slovenia. For Cyprus and Ireland this fall in kurtosis is associated with falling prices for non-tradeables relative to the EZ19 during this period, while in the case of Slovenia the fall in kurtosis is associated with non-tradeables prices rising relative to the EZ19. As we can see in Table 2 , non-tradeables are becoming more expensive over this period in the majority of new EZ countries.
Finally, for the purposes of Table 5 , we trace the exact position of each individual good in the distribution of LOP deviations in order to examine whether goods tend to remain systematically cheaper or more expensive in speci…c countries during the recent Crisis. Persistence of LOP deviations is de…ned here as the percentage of goods which were on the same side of the distribution (either above or below zero) for the pair of years being compared in each case. We trace the position of these LOP deviations for individual tradeable goods over time to infer whether the revealed price advantage of a country tends to persist over time. We focus on internationally traded goods and even remove the e¤ect of income in some cases in order to focus on the traded component. 4 The notion of price advantage we consider here will thus be plausibly closely related to trade. Table 5 The …rst thing we can observe from Table 5 suggesting that persistent rigidities rendering certain goods more expensive in speci…c locations persisted during the Crisis. This latter result has important implications as to the directions policy should follow in the Eurozone. While well-deserved policy emphasis has been placed by the Eurozone on correcting …scal imbalances and more recently on monetary policy to address the resulting de ‡ationary bias, our work suggests that little has been done in practice to break structural rigidities in goods and services markets during the period under study. Notes: Persistence of LOP deviations is de…ned here as the percentage of goods which remain on the same side of the distribution (either above or below zero) for the pair of years being compared in each case. The table presents this measure of persistence and correlations between the LOP deviations of the goods in di¤erent periods for 31 European countries. The sample is limited to tradeable goods. * income corrected persistence. In order to remove the income e¤ect, we regress LOP deviations on income deviations, and then utilize the residuals i.e. the component of LOP deviations that excludes the e¤ect of income for each country and year. ! the di¤erence between persistence above and below is not signi…cant at the …ve percent level of signi…cance. We test for this using the proportions test for the null of equality of persistence above and below. 
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